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Results

American shad were primarily diurnal;

Delta smelt were active primarily during the daytime and crepuscular periods;

Longfin smelt and striped bass activity followed no discernable pattern;

Splittail were most active during nocturnal and crepuscular times of day (Figure 3, Table 2).

Introduction

The Delta Juvenile Fish Monitoring Program (DJFMP) has monitored populations of
juvenile fish species throughout the Sacramento-San Joaquin River Delta waterways
since the 1970's to provide of Delta water with i ion on
patterns in distribution and abundance of juvenile fish found throughout Delta
waterways. Previous sampling by the DJFMP has been conducted primarily during
morning and mid-day hours. As a result, little is known about the diel patterns in
abundance of juvenile fish. Knowledge of diel activity pattems of species of special
interest could assist water operations facilities in making informed decisions regarding
pumping schedules to minimize impacts on these species. Although information on
nocturnal and crepuscular habits of fish is limited, recent evidence suggests that
various fish in the Sacramento-San Joaquin River Delta exhibit distinct diel patterns in
activity levels (Harvey et al. 1999, Bennett et al. 2002, Wilder & Ingram in press, L.
Grimaldo pers. comm.).

Table 2. Results table of fish species sampled in the study. Mean values (+ 1 SE) for fork length size were
calculated across an entire sample period.
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Figure 2. (A) Kodiak traw, (B) midwater trawl, and (C) field technician counting and measuring fish.

The purpose of this study was to examine diel patterns in catch per unit effort (CPUE), Mean fork
a proxy for activity level, of fish species of management and/or recreational interest sample  Trawl Trophic Active length in
during three specific occasions when the DJFMP sampled over a continuous 24-hour Species Location dates type level period(s) mm (SE)
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catches — delta smelt, longfin smelt, Sacramento splittail, striped bass, and American

shad. "
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To test for differences in CPUE of each species among times of day in each sampling
period, we employed nonparametric ANOVASs. If significant differences among times of
day in mean CPUE were found, we used a Tukey-type non-parametric multiple
comparisons test to determine which means were different.

Table 1. Summary table for sampling periods in the study. Mean values (+1 SE)
for water temperature, daylight hours, and water clarity were calculated
across an entire sample period.

Mean water Mean Mean
Sample  Trawl temperature  daylight  water clarity
Study site period _type °C) hours (h) (m)
Jersey Point  4/29/97-  Kodiak 180 1358 0.58
5/15/97 (0.1) (0:02) (0.01)
Chipps Island ~ 12/11/03-  Midwater 115 09:34 0.66
12/12/03 0.1) (0:01) (0.01)
Sacramento  5/17/06-  Midwater 16.9 14:19 0.62
5/18/06 0.1) (0:01) (0.00)
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Figure 3. Diel patterns in CPUE of (A) American shad, (B) delta
smelt, (C) longfin smelt, (D-E) splittail and (F) striped bass. Shaded
regions indicate night, hatched regions indicate crepuscular hours,
and white regions indicate daytime. All values were multiplied by
10,000 for ease of viewing. Note change in scale among patterns

spring sampling, was the only fish to exhibit strong nocturnal activity levels.

Location: Differences in temperature and water clarity among locations within the Delta, albeit
small, may influence fish metabolism and net avoidance, which can influence temporal patterns in
CPUE (Table 1, Figure 1). However, splittail were nocturnal at both upstream (Sacramento) and
downstream (Jersey Point) sites. Also, multiple patterns in diel activity were observed in fish at
downstream locations.

Knowledge of diel activity patterns of species of special interest and mechanisms responsible for
these patterns should be of paramount interest to water operations in the Delta. Such knowledge
could allow water operators to minimize impacts on these species by timing water operations during
the inactive periods of these species.
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